WO 2005/080774 



PCT/IB2005/000344 



1/11 



FI G . 1 



ALTERNATOR 

2 



777 



777 



EFI 



100 




STOP 
VIN 



VOLTAGE 
RAISING 
DEVICE 



START 



WARN 



VOUT 




3 

STARTER 




AUDIO/ 
NAVIGATION 



WO 2005/080774 



2/11 



PCT/IB2005/000344 



F I G . 2 

• 




WO 2005/080774 PCT/IB2005/000344 

3/11 



F I G . 3 



INPUT 
VOLTAGE 



VIN 




N1 




21 



N2 N3H 1 



i 



^5 



22 721 



I 



12 



16 

1 




13 



CURRENT 
DETECTING 
CIRCUIT 



SWITCHING 
CONTROL 
CIRCUIT 

T 



oc 



17 



DI 



SI 



SV 



VOLTAGE 
DETECTING 
CIRCUIT 



6 

1 



OVERCURRENT 
DETERMINING 
CIRCUIT 



14 



VOUT 



ENV 



WI AS 

! L— 



WARN 



WARNING 
OUTPUT 
CIRCUIT 



OVERVOLTAGE 
DETECTING 
CIRC UIT 

\ 

15 



wv 



OUTPUT 
VOLTAGE 



WO 2005/080774 



4/11 



PCT/IB2005/000344 



F I G . 4 



OUTPUT 
VOLTAGE 



OPERATION 
STOPPING 

CONDITION I V2 U 

CAUTIOUS A (16V) 
OPERATING , n 
CONDITION \i V1 iv-» 

A (12V) 



B 

4 



ORDINARY 
OPERATING 
CONDITION 



8 



D 



0 



G 



n 

(30A) 



12 
(45A) 



OUTPUT 
CURRENT 



ORDINARY 
OPERATING 
CONDITION 



CAUTIOUS OPERATION 
OPERATING STOPPING 
CONDITION CONDITION 



WO 2005/080774 



5/11 



F I G . 5 



PCT/IB2005/000344 



VOLTAGE 

A ^VOUT 




OVERCURRENT 
DETECTION 
— OUTPUT 

12V 



8V OVERCURRENT 
DETECTION 
THRESHOLD 



OUTPUT 
CURRENT 



WO 2005/080774 



6/11 



PCT/IB2005/000344 



F I G . 6 



VOLTAGE 

A VOUT 




OVERVOLTAGE 
PROHIBITION 
THRESHOLD (16V) 



(12V) 



VIN 



TIME 



WO 2005/080774 



7/11 



PCT/IB2005/000344 



F I G . 7 



c 



START 




YES 



YES 



S4 



EXECUTE 
SWITCHING 
CONTROL WITH 

ORDINARY 
TARGET VALUE 



S5 



EXECUTE SWITCHING 
CONTROL SO AS TO 
REDUCE OUTPUT 
VOLTAGE IN ACCORDANCE 
WITH INCREASE 
IN VALUE OF CURRENT 



STOP SWITCHING 



WO 2005/080774 



8/11 



PCT/IB2005/000344 



F I G . 8 




YES 



YES 



S14 



S12 

1 <L 

EXECUTE 
SWITCHING 
CONTROL WITH 

ORDINARY 
TARGET VALUE 



MAINTAIN VOLTAGE 
RAISING OPERATION UNTIL 
OUTPUT VOLTAGE VOUT 
EXCEEDS V2 



STOP SWITCHING 



w 



« 

WO 2005/080774 



9/11 



PCT/IB2005/000344 



F I G . 9 






YES 


TURN ON WARNING LED 1 




i 


PROHIBIT IDLE STOP 


v 


i 



S26 



c 



END 



) 



WO 2005/080774 



PCT/IB2005/000344 



10/11 



RELATED ART 



F I G . 10 



VOLTAGE 



OVERCURRENT 
DETECTION 
OUTPUT 




OVERCURRENT 
DETECTION 
THRESHOLD 



OUTPUT 
CURRENT 



WO 2005/080774 



11/11 



PCT/IB2005/000344 



RELATED ART 



F I G . 11 



VOLTAGE 
A 



OUTPUT 
VOLTAGE 



OVERVOLTAGE 
STOP OUTPUT 



16V OVERVOLTAGE 

PROHIBITION 
^ «w THRESHOLD 



INPUT VOLTAGE 



TIME 



